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Attn: Ms. Erica Dameron 
629 East Main Street 
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Re: ARARs Coordination, Remedial Action, Site 1, Camp Allen 
Landfill, Areas A and B, Naval Base, Norfolk, Virginia 

Dear Ms. Dameron: 

We are in receipt of the Virginia Department of Environmental 
Quality's (VDEQ) letter from Ms. Lisa Ellis dated April 22, 1994. 
Enclosed please find the ARARs proposed by the Navy for the 
subject project. Enclosure (1) provides a summary table of 
proposed ARARs for the Remedial Action at the subject site. 
Enclosure (2) provides the soil cleanup levels for Area A and 
backup calculations. Enclosure (3) provides the proposed 
discharge limits for the on-site water treatment system. 
Enclosure (4) provides the groundwater cleanup levels for the 
Yorktown and surficial aquifers and backup calculations. 

If you have any questions, please contact the Remedial Project 
Manager, Mr. Dave Forsythe, at (804) 322-4783. 

'ncerely, 
6 i 

M. JOHNSON, P.E. -- 
&&& Installation Restoration Section, 

Environmental Programs Branch 
Environmental Quality Division 
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Enclosure (1) 
ARARs Table and TBCs 



TABLE 1 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 
CAMP ALLEN LANDFILL, NORFOLK, VIRGINIA 

Citation 
I 

, -.. Requirement 
I 

ARAR Determination 
I 

Comments 

FEDERAL/CONTAMINANT-SPECIFIC 

Safe Drinking Water Act (42 USC 300(f)) Standards for protection of drinking water sources Relevant and appropriate in developing MCLs will be used in developing cleanup 
a. Maximum Contaminant Levels (MCLs) serving at least 25 persons. MCLs consider health cleanup goals for contaminated goals for the Yorktown Aquifer (see 

40CFR 141.11-141.16 factors, as well as economic and technical feasibility groundwater and surface water that may Enclosure [4] for description of cleanup 

b. Maximum Contaminant Level Goals of removing a contaminant; MCLGs do not consider potentially be used as a potable water goals). 
(MCLGs) 40 CFR 141.50-141.51 the technical feasibility of contaminant removal. supply. 

For a given contaminant, the more stringent of 
MCLs or MCLGs is applicable unless the MCLG is 
zero, in which case the MCL applies. 

EiEDERAWLOCATION-SPECIFIC 

The Endangered Species Act of 1973 
(16 USC 1531) (40 CFR Part 502) 

Requires action to conserve endangered and 
threatened species and their critical habitats. 

Applicable because peregrine falcons 
can be seen any time of year (Audet, 
1989). 

VADEQ has been notified of this project 
and the Navy requests the involvement of 
the Virginia Board of Game and Inland 
Fisheries for determination of endangered 
species or habitats. 

Coastal Zone Management Act 
(16 USC 3501) 

Conduct activities in a manner consistent with 
approved State management programs. 

Relevant and appropriate to activities 
conducted within the Virginia coastal 
zone (Baker, 1988). 

VADEQ has been notified of this project 
and the Navy requests that VADEQ 
provide requirements to comply with this 
ARAR. 

National Historic Preservation Act 
(32 CFR Parts 229 and 229.4; 
43 CFR Parts 107 and 171.1-5) 

Develops procedures for the protection of 
archaeological resources. 

Applicable to any excavation on site. If Compliance can be met by submitting 
archaeological resources are copies of work plans to the Virginia 
encountered during soil excavation, they Department of Historic Resources 
must be reviewed by Federal and State (VDHR). The Navy requests that VDEQ 
archaeologists. provide coordination of this project with 

SHPO. 

Executive Order 11988 
(related to Floodplain Management) 

Regulates activities located in a floodplain must Applicable for remedial actions Activities during construction will comply 
comply with this Executive Order. Federal involving activities with a floodplain. with requirements. 
activities in floodplains must reduce the risk of 
flood loss, minimize the impact of floods on human 
safety, health and welfare, and preserve the natural 
and beneficial values served by floodplains. 
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TABLE 1 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 
CAMP ALLEN LANDFILL, NORFOLK, VIRGINIA 

Citattbn 
I 

) P,. Requirement 
I 

ARAR Determination 
I 

Comments 

rEDERAL/ACTION-SPECIFIC 

>OT Rules for Hazardous Materials Transport Regulates the transport of hazardous waste materials Applicable for any action requiring off- Remedial actions may include off-site 
49 CFR Parts 107 and 171.1-500) including packaging, shipping, and placarding. site transportation of hazardous treatment and disposal (e.g., off-site 

materials. regeneration of activated carbon). 

[esource Conservation and Recovery Act (RCRA) Regulates the treatment, storage, and disposal of Applicable to remedial actions involving Remediation may involve treatment, 
brbtitle C hazardous waste. treatment, storage, or disposal of storage, or disposal of hazardous waste, 

hazardous waste. 
. _____________--_--------------------------------------------------~------------------------------------------------------------------ 

Identification and Listing of Hazardous Regulations concerning determination of whether or Applicable in determining waste Some site contaminants are considered 
Waste (40 CFR Part 261) not a waste is hazardous based on characteristics or classification. listed wastes. 

listing. 
_ ________________^___--------------------------------------------------------------------------------------------------------------- 

Treatment, Storage, and Disposal (TSD) Regulates the treatment, storage, and disposal of Applicable in the event that wastes on TSD activities related to hazardous waste 
of Hazardous Waste hazardous waste. site are classified as hazardous. will comply with regulations. 
(40 CFR Parts 262-265,266) 

- ___________--_---------------------------------------------------------------------------------------------------------------- 
Manifest Systems, Recordkeeping, and Regulates manifest systems related to hazardous Applicable to remedial actions where Remedial actions may include off-site 
Reporting (40 CFR Part 264, Subpart E) waste treatment, storage, and disposal. hazardous waste is generated or disposal or treatment. 

transported. 
_ _________-__---_------------------------------------------------------------------------------------------------------------ 

Releases from Solid Waste Management Regulates releases from solid waste management All solid waste management units on site Groundwater protection standards apply to 
Unites (40 CFR Part 264, Subpart F) units. shall comply with requirements. solid waste management units. 

_ ____________-__---_------------------------------------------------------------------------------------------------------------ 
Use and Management of Containers Regulates use and management of containers being Applicable to containers stored on site. Remedial actions may generate 
(40 CFR Part 264, Subpart 1) stored at all hazardous waste facilities. containerized waste. Investigation-derived 

waste (IDW) is containerized. 

iesource Conservation and Recovery Act (RCRA) Regulates the treatment, storage, and disposal of Applicable to remedial actions involving Remediation may include treatment, 
iubtitle D solid waste. treatment, storage, or disposal of storage, or disposal of solid waste. 

materials classified as solid waste. 

\lational Emissions Standards for Hazardous Air 
‘ollutants (NESHAPs) (40 CFR Part 61) 

Standards promulgated under the Clean Air Act for Applicable to releases or potential To be used during remedial design to 
significant sources of hazardous pollutants, such as releases of hazardous pollutants. determine that air emissions from the 
vinyl chloride, benzene, trichloroethylene, Remedial actions (e.g., air stripping) treatment facility will not exceed air 
dichlorobenzene, asbestos, and other hazardous may result in release of hazardous air emission standards. 
substances. Considered for any source that has the pollutants. The treatment design would 
potential to emit 10 tons of any hazardous air include air emissions control equipment 
pollutant or 25 tons of a combination of hazardous as required to comply with NESHAPs. 
air pollutants per year. 
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TABLE 1 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 
CAMP ALLEN LANDFILL, NORFOLK, VIRGINIA 

Citatlbn 
I 
, STATE/CONTAMINANT-SPECIFIC 

Virginia Water Quality Standards 
I (VR 680-21-00) 

I .-. Requirement I ARAR Determination I Comments 
I I I 

I 

Surface water quality standards based on water use Applicable to remedial actions requiring Will be used to determine the discharge 
and criteria class of surface water. discharge to surface water. limit from the treatment facility. 

Virginia Groundwater Standards Applicable Establishes maximum contaminant concentrations to Applicable in developing cleanup goals Will be used in developing groundwater 
Statewide (VR 680-21-04.3) protect groundwater. In contrast to VR 680-21-05, for contaminated groundwater. cleanup goals (see Enclosure [4] for 

these standards are mandatory. description of cleanup goals). 

Virginia Ambient Air Quality Standards (VAAQS) Primary and secondary air quality standards for Potentially applicable for remedial Air emissions from the treatment facility 
(VR 120-03-01) particulate matter, sulfur oxides, carbon monoxide, actions requiring discharge to the will be monitored to comply with the 

nitrogen dioxide, and lead. atmosphere. substantive requirements of VAAQS 
provided by VADEQ. 

Virginia Emission Standards for Toxic Pollutants 
(VR 120-01) 

Establishes acceptable limits for toxic pollutants by These standards are applicable To be used during remedial design to 
applying a l/40 correction factor to the occupational requirements for remedial actions determine whether air emissions from the 
standard Threshold Limit Value-Ceiling (TLV- requiring discharge to the atmosphere. treatment facility will not exceed air 
Ceiling). Air calculations are provided in emission standards. 

Appendix F that demonstrate 
compliance with standards. 

Virginia Pollution Discharge Elimination System 
(VPDES) (VR 680-14-01) Regulation and 
Virginia Water Protection Permit Regulations 
(VR 680-15-01) 

Regulated point-source discharges through the 
VPDES permitting program. Permit requirements 
include compliance with corresponding water 
quality standards, establishment of a discharge 
monitoring system, and completion of regular 
discharge monitoring records. 

Applicable to discharge of treated water Substantive requirements of VPDES 
to surface water. permit will be used to determine the 

discharge limits for the discharge of the 
treated water to surface water on site. 

STATE/ACTION-SPECIFIC 

Virginia Solid Waste Management Regulations 
I (VR 672-20-10) 

Virginia Hazardous Waste Regulations 
I (VR 72-30-l and VR 672-10-1, Part VII) 

L 

Regulates the disposal of solid wastes. Applicable for solid (nonhazardous) Remedial actions could include off-site 
waste. disposal of nonhazardous waste. 

Regulates the transport of hazardous waste materials Applicable for any action requiring off- Remedial actions may include off-site 
including packaging, shipping, and placarding. site transportation of hazardous treatment and disposal (e.g., off-site 

materials. regeneration of activated carbon). 
-1 
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TABLE 1 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 
CAMP ALLEN LANDFILL, NORFOLK, VIRGINIA 

Citation 
I 

, *,. Requirement ARAR Determination 
I 

Comments 

STATE/ACTION-SPECIFIC 

Virginia Hazardous Waste Management 
Regulations (VR 672-10-I) 

Regulates the treatment, storage, and disposal of 
hazardous waste. 

Applicable to remedial actions involving Remediation may include treatment, 
treatment, storage, or disposal of storage, or disposal of hazardous waste. 
hazardous waste. 

____________________--------------------------------------------------------------------------------------------------------------------------------- 
Identification and Listing of Hazardous Regulations concerning determination of whether or Applicable in determining waste Some site contaminants are considered 
Waste (VR 672-10-1, Part III) not a waste is hazardous based on characteristics or classification. listed wastes. 

listing. 
____________________------------------------------------------------------------------------------------------------------------------ 

Manifest Systems, Recordkeeping, and Regulates manifest systems related to hazardous Applicable to remedial actions where Remedial actions may include off-site 
Reporting (VR 672-10-1, Part X, waste treatment, storage, and disposal. hazardous waste is generated or disposal or treatment. 
Section 10.4) transported. 

__ ________________-_----------------------------------------------------------------------------------------------------------------------- 
Releases from Solid Waste Management Regulates releases from solid waste management All solid waste management units on site Groundwater protection standards apply to 
Unites (VR 672-10, Part X, units. shall comply with requirements. solid waste management units. 
Section 10.5) 

______________-__----------------------------------------------------------------------------------------------------------- __ 
Use and Management of Containers Regulates use and management of containers being Applicable to containers stored on site. Remedial actions may generate 
(VR 672-10, Part X, Section 10.8) stored at all hazardous waste facilities. containerized waste. Investigation-derived 

waste (IDW) is containerized. 

Virginia Stormwater Management Regulations 
(VR 215-02-00) and Virginia Erosion and 
Sediment Control Regulations (VR 625-02-00) 

Regulates stormwater management and erosion/ 
sedimentation control practices that must be 
followed during land disturbing activities. 

Applicable for remedial actions 
involving land disturbing activities. 

Activities during construction will comply 
with the Virginia Storm Water 
Management Program. A sediment and 
erosion control plan will be submitted to 
LANTDIV for approval. 

Virginia Endangered Species Act 
(Code of Virginia 29.1-563) 

Requires action to conserve endangered and 
threatened species and their critical habitats. 

Applicable because peregrine falcons 
can be seen any time of year (Audet, 
1989). 

VADEQ has been notified of this project. 
The Navy requests determination of 
endangered species or habitats from 
VADEQ. 

Virginia Wetlands Regulations (VR 450-01-0051) Regulates activities that impact tidal wetlands. Relevant and appropriate to activities Activities that could impact wetlands will 
that could impact site wetlands. comply with regulations. 

Chesapeake Bay Preservation Area Designation Sets limitations in certain tidal and wetland areas for Potentially relevant and appropriate if If required, plans will be submitted to the 
and Management Regulations (VR 173-02--01) land-disturbing activities, removal of vegetation, site is within jurisdiction. appropriate agency for approval. 

use of impervious cover, E&S control, stormwater 
management, etc. 

Coastal Management Plan 
City of Norfolk 

Activities within a Coastal Management Zone must Relevant and appropriate. Remedial activities will comply with local 
be in compliance with local requirements. requirements. 
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TA BLE 2

TO BE CO NSIDEIIED (TDC) REQUIREM ENTS
CAM I' ALLEN LANDIiILL. NOII FOLK. VIRGINIA

Citation Requirement rue Determination Comments

FEDEIlAL/CONTAMINANT-SI'ECIF IC

Reference Doses (RIDs), EPA Office of Research Presents non-enforceable toxicity data for specific To he considered (TDC) requirement Will be used in evaluating human
and Development chemicals for use in public health assessments 10 in the public health assessment. health risks at the site.

characterize r isks due 10 exposure (0 contaminants.

Carc inogenic Potency Factors , EPA Environmental Presents non.enforceeble toxicity data for specific THe requirement in the public health Will be used in evaluating human
Criteria and Assessment Office ; EPA Carcinogen chemicals for use in public heahh assessments to assessment. health ri sks at the site.
Assessment Group compute rile individual incremental cancer risk

resulting from eXJlosure to carcinogens.

Health Advisories. EPA Office of Drinking Water Non-enforceable guidelines for chemicals that may TDC requirement in the public health Will be used in evaluating human
intermittently be encountered in public water supply assessment. health risks at Ole she .
systems. Available for short- or long-term exposure
for a child and/or adult,

FEDERAL/LOCATION-SPECmC

RCIIA Subtille C Regulates owners ami operators of facilities that TDe to evaluate compliance of off-site TBe fo r rem edia l actions that
Landfills (40 CFR Part 264, Subpart NJ dispose hazardous wastes in landfills. lalldfills. involve off-site landfill of

hazardous waste (sludge or IDW).

Gro undwater Protection Strategy EPA policy to protect groundwater for its highest TBC requirement. Gru uudwater in the Yorktown
present or potential beneficial use. The strategy Aquifer is co nsidered a C lass 2
designates three categorie s of groundwater: given its histor ical, curren t, and

Closs 1 - Special Ground Waters expected future use.
Class 2- Current ami Potential Sources of Groundwater in tile surficia l

Drinking Water and Waters Having (water labIe) aquifer is co nsidered
Other Beneficial Uses a Class 3.

Class 3 - Groundwater Not a Potential Source of
Drinking Water and of Limited
Beneficial Use

,.



TABLE 2 (Continued) 

TO BE CONSIDKBKD (TBC) REQUIREMKNTS 
CAMP ALLEN LANDFILL, NORFOLK, VIRGINIA 

. . 

ds are required to protect 

plant will be monitored to comply 

actton mcludes 
Strippers at Superfund Ground Water Sites 
(OSWER Directive 9355.0-28) 

emission controls are necessary for air strippers. A 
maximum 3 lbslhr or 15 lbslday or 10 tons/yr of VOC 

is allowable; air pollution controls are 
ded for any emissions in excess of these 

stanttve reqmrements 
emtssions control equipment as 

Landfills (VR 672-10, Part X, Section 10.13) dispose hazardous wastes in landfills. 

2 



Enclosure (2) 
Soil Cleanup Levels and Calculations 



INTRODUCTION 

Soil analytical data obtained during the Camp Allen Landfill predesign investigation (Baker, 1994) 
indicate the presence of the volatile organic compounds (VOCs) in subsurface soils in Areas Al and A2. 
The VOCs detected in test pit samples collected during the predesign investigation include; toluene, 
ethylbenzene, xylenes, vinyl chloride, trichloroethene, tetrachloroethene and 1,2 dichloroethenes. Under 
the influence of infiltrating precipitation, these VOCs may migrate through the unsaturated zone soils in 
Areas Al and A2 could potentially act as sources of continuing contamination to underlying groundwater. 

OBJECTIVE 

The objective of the cleanup level development is to determine subsurface soil cleanup goals for the 
Feasibility S,tidy based on the potential for the VOCs to vertically migrate (i.e. leach) to the water table 
aquifer in Areas Al and A2 at the Camp Allen Landfill. The modeling approach used to determine the 
soils cleanup goals for the Feasibility Study is presented in the following section. 

MODELING APPROACH 

Soil cleanup goals have been developed based on the results of the subsurface soil (i.e., test pit) predesign 
investigation . Test pit locations and analytical results for the VOCs in Areas Al and A2 are provided in 
Figures 2-3 and 2-4, respectively, in the Draft Final Remedial Design Work Plan (Baker 1994). 

Soil remediation areas for Ateas Al and A2 are provided in Figures 2-5 and 2-6, respectively, in the Draft 
Final Remedial Design Work Plan. As shown in Figure 2-5, the source area for Area Al was determined 
to encompass an area of approximately 152 meters in length by 53 meters in width, producing a total area 
of approximately 8,100 square meters. As shown in Figure 2-6, the potential source area for area A2 was 
estimated to be approximately 787 square meters, which corresponds to the area around test pits A2- 
TPWOS and A2-TPW07. 

A spreadsheet-based nansport model described by Summers et. al (USEPA, 1980) was developed to 
determine the potential soil cleanup goals. The Summers Model is a one-dimensional advective transport 
model that estimates the potential contaminant concentration in leachate (emanating from the source area) 
at the top of the shallow aquifer. The general input data for the spreadsheet model include: contaminant 
characteristics; unsaturated zone characteristics; hydrogeological properties of the shallow aquifer; and 
annual precipitation data. Site-specific data were obtained from the predesign investigation as well as 
from previous field investigations. Multiple data descriptors were used to describe depth to the saturated 
zone, organic carbon content and vertical hydraulic conductivity. Site data not available were obtained 
from USEPA source documents. 

A more detailed description of the Summers Model is included in Attachment I. The specific modeling 
inputs and their sources used in the spreadsheet calculation of soils cleanup goals are also provided in 
Attachment I. 

SOIL CLEANUP GOALS 

The soil cleanup goals developed using the Summers Model for the contaminants of concern in Areas Al 
and A2 are listed in the attached Table. 

The soil cleanup goals shown were based on attainment of Maximum Contaminant Levels (MCLs) in 
shallow groundwater immediately below the source area in order to protect the lower Yorktown Aquifer to 
its potential future beneficial use (i.e., drinking water supply). Since the MCLS for the contaminants of 
concern are less than the federal Ambient Water Quality Criteria- and Virginia Water Quality Standards, 
soil cleanup goals are also protective of surface water. 



The developed soil cleanup goals will be used to estimate remediation areas of concern for the Feasibility 
Study. It should be noted that since Area A is a landfill, the remedial action objective (RAO) for the soils 
is groundwater protection rather than soil cleanup. Therefore, achievement of this RAO will not 
necessarily be based on attainment of the developed soil cleanup goals since they represent theoretical 
values calculated through modeling. The draft cleanup goals were developed using conservative 
assumptions (see Attachment I) and may not be representative of actual site conditions. Therefore, 
achievement of groundwater protection will determined through evaluation actual environmental 
monitoring results (i.e., via ongoing monitoring of contaminant goals in groundwater and in the extracted 
vapors from the in situ vacuum extraction system, the preferred treatment alternative for the soils). 



. L 

SOIL CLEANUP GOALS 
CAMP ALLEN LANDFTLL SITE, NORFOLK, VIRGINIA 

CONTAMINANTS OF GROUNDWATER GOAL* SOIL CLEANUP GOAL 
CONCERN (wm) (a-d 

1,2-Dichloroethane ! 0.005 ! 0.05 

1,2-Dichloroethene 

1-l. 1-Trichloroethane 

0.005 0.3 

0.200 3.0 

Benzene 0.005 1.0 

Ethylbenzene 0.700 72.00 

Tetrachloroethene 0.005 0.3 

Toluene l.ooo 220.0 

Trichioroethene 0.005 1.0 

Vinyl Chloride 0.002 0.01 

Xylenes 10.00 650.0 

* Soil cleanup goals are derived from groundwater goals, which are based on Federal Safe Drinking Water Act 
Maximum Con- t Levels (MCLs), USEPA, May 1993. 



Attachment I 

POTENTIAL CONTAlHINANT LEACHING 

The potential concentration of a contaminaat in~source.+uc3soil leachate eminating from&e -..zona .%vas.-. . . . .- . . . . ___ ._, 
estimated using a one-dimensional advectiva transport model described by Sm et. al (USEPA 1980). I-& 
Summers model utilizes a saturated flow cquation.to approximate flow in the Unsaturated Zone. The gove&g 

equation describing one dimensional advective tmuspoxt with dispersion and adsorption is: 

_ p 
s 

Where: 

. . 

c = contaminant concentration in the fluid stream 

n = amount of contaminant adsorbed by the soil 

V, = the seepage vetocity of leachate through soil 

t = time 

z = depth of the unsaturated soil coIumn 

D = the dispersion coefficient 

s = the fractional soil voids volume 

The terms in the governing equation represent, from left to right, transport because of dispersion, transport 
associated with advection, the time rate of change in contaminant concentration and the last term describes 
contaminant adsorption by the soil matrix. The n term is derived by multiplying c by 811 emperically derived 
adsorption coefficient (k). The use of a linear estimate of n implies that the assumptibn of equilibrium exists 

between solute in leachate and adsorbed solute. This approximation approaches actual adsorption conditions when 
typically unsaturated soils are saturated during precipitation events or when seepage velocities are low. When 
n = kc th&general solution for the governing equation becomes: 

Where: 

C w = the contaminant concentration at depth Z, and time t 



c, = initial contaminant concentration at z = 0 

Y = a dimensionless adsorption factor 

. R = a dimensionless time v&able - . . . . . :..b...\ .,.......... .:‘...- -_ _.__ _ __.._ . _, 

S = a dimensionless mixing factor 

z = distance to the saturated zone 

e&x) = the error function of x 

efa4 = the complementary error function 

If dispersion is considered negligable with respect to seepage velocity, the following equation is used: 

This equation was used to calculate leachate concentrations at specific depths below the surface. The initial 
concentration term, C,, was modified to account for source strength decay using the following equation: 

Where: 

k = source decay factor 

Source decay was assumed to be equivaIent to the thirty year time frame for soil treatabihty. 

A spreadsheet based Summers model was developed to determine the potential soil cleanup goa protective of 
leaching to the saturated zone under the influence of infiltrating precipitation. Spreadsheet output is presented in 
AttatchmentII. Mixing in the shallow zone was also considered in the form of a mass balance equation, however, 
relatively low estimates of seepage velocity and the limited thickness of the shalIow aquifer does not provide 
significant dilution for either area Al or A2. Therefore, mass balance mixing in the shallow aquifer is only 
presented on the first Attatchment II spreadsheet. 

Modeline: Innuts 

The general input data for the spreadsheet included contaminant characteristics, unsaturated zone characteristics, 
hydrogeological properties of the shallow aquifer and annttal precipitation data. Site specific data were obtained 
from the most recent RI report. Site data not available in the RI was obtained from USEPA source documents. 

The model “&as used to predict potential leaching over a ten year duration. A source area decay value of 30 years 
was used to represent the amount of time necessary for the completion of potential remediation activities. Table 
Al-l presents the modeling inputs and their respective sources used in the spreadsheet calculation of soils cleanup 
goals. 

_. 



Table Al-l 
Inputs to the Summers Model 
Camp Alien Landfill Site _ . - 

Norfolk, Virginia . . . . . . . . ..- . . . . . . . .._ . . -. 

INPUTS VALUE REFERENCE 

source Area (m2) 81001787 1 

Yearly Precipitation 111 2 

Unsaturated Zone Depth (m) 0.5 - 3.0 2 

Fraction Organic Carbon 0.01 -0.1 1 

Soil Bulk Density (Kg/L) 2.65 3,s 

Porosity 0.3 3,s 

Vertical Hydraulic Cond. (m/d) 0.005 - 0.5 315 

Soil Decay Coeff. (d-1) 
* 4 

Water Decay Coeff. (d-l) 
* 4 

Time (d) 3650 5 

Source Decay (d-l) 0.00009 5 

References: 
1 - Draft Test Pit Data (Baker, 1994) 
2 - Draft Final Remedial Investigation Report (Baker, 1993) 
3 - USEPA Water Quality Assessment. EPA/600/6-$5/002a 
4 - USEPA Handbook of Environmental Degradation Rates. Howard et al., 1991 
5 - Predesign investigations and Field Observations 
* -Chemical dependent value. See Attachment II 



MCL values were selected as a cleanup endpoint for shallow zone groundwater in order to utilize this 
model. Shallow groundwater is not currently being used as a potable water supply in the vicinity of the 
Camp Allen Landfill. The use of MCLs as cleanup standards in conjunction with shallow groundwater 
remediation strategies should protect the shallow aquifer from further degredation when site remediation 
is complete. Protecting the shallow zone from further degredation will also assure that the deeper 
Yorktown aquifer (which could be used for potable purposes) is not adversely affected upon completion 
remediation activities. 

Contamination detected in the shallow aquifer is, in general, significantly higher than contaminant 
concentrations detected in the underlying Yorktown aquifer. This attenuation is afforded by the 
discontinuous clay layer between the two water bearing units in addition to simple dilution in the larger 
Yorktown water bearing unit. Attenuation of contaminant concentrations by migration from the shallow 
aquifer to the Yorktown aquifer was not considered in this modeling effort. 

Uncertainties 

Uncertainties are inherent in determining soil cleanup goals through the use of spreadsheet based models. 
These uncertainties stem from the assumption that a model can represent the physical transport system 
throughout an entire source area using generalized inputs such as vertical seepage velocities and 
porosity’s. To prevent an underestimation of contaminant leaching at the site, conservative inputs were 
used. These inputs may overestimate the potential for contaminant leaching in the unsaturated zone. 

The use of a one-dimensional advective transport model considering adsorption and dispersion in porous 
media was used to approximate the potential leaching of contaminants from and through the unsaturated 
zone. Flow properties of unsaturated porous media are a function of the soil water content of site soils. 
The one-dimensional model is conservative because it assumes that the greatest potential for contaminant 
migration through the unsaturated zone occurs when unsaturated zone soil moisture contents are at 
maximum capacity. It does not consider situations where soils in the unsaturated zone are less than 
saturated, nor does the model consider the potential evapotranspiration of the study area. Therefore, 
leaching, as predicted by the model, is likely to be greater than actual site leaching. 

The Summers Model estimates the potential contaminant concentration in leachate (eminating from the 
source area) at the top of the shallow aquifer. In order to determine corresponding soil concentrations, an 
estimate of retardation must be applied to modify the leachate concentration. Retardation is estimated 
using USEPA octanol-water partitioning coefficients and estimates of soil organic carbon content. An 
organic carbon content of 1 percent (.Ol) was used to approximate subsurface soil fraction of organic 
carbon content . Analytical data suggest that subsurface soil values of f may be somewhat higher. These 
values may be attributable to the presence of site associated contaminants, therefore, a lessor value was 
select&d. Using an f of 1 percent instead of some higher value increases the likelihood of overestimating 
source area leaching potential. 
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Attach&& II 
S&&s Model Spreidsl~eet Calculations 



E~~hm4-r NUMBER 1. OI&DLMENSIONAL wss TRANSPORT THROUGH Tlii3 UNSATURATED ZoNE. 

Chemical Name = l.l.l-TricM- 

Z- Unutd+h(m) 1.75 
a= Dispsivity(m)’ 0.2 

Cx- SoilCus.(mgKg) 0.36 

Koc= od/H2Occ&(T~K& 152 

foe- orpnicCubal 0.055 

G&t,-soilbulkdensi(Kgn) 2.65 

px- .scilpmmsity 0.3 

KS& = Vat Hydraulic 0.x& (mla) 0.185 
kl - Sail decay (d-l) 0.0111 
k2 = wrtadeuy(bl) 0.0111 

t= time(d) 3650 
ks- sourcedeaynte(d-I) 0.00009 

n = Seepage Vel. (m/d) 0.617 
Kd = K&f&z @J-Q) 8.360 
Rd- RetardatioaO 74.85 
D = Dipaxioo C&E (m3.i) 0.123 
k-Ovadldcuy(d-1) 0.0111 

Co=hitialC!cmc(m~) 0.005 

R- 1286.190 
S- 0.114 

Al = 5.774 
A2= 6.488 

af(Al) = 

tim = 
edc+u) = 

C = Gmc. at?z” (mg/L) 

** PRG For Leaching l * 

chemical = l,l,l-Tricblo 

CGW = Groundwater PRG (mgk) 
Cd = Soil PRG (mgKg) 

values 

1.00000000 * 

1.oooooooa * 

o.oooooooo * 

0.003463212 

0.2 
20.790 

. 
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ELEMENT NUMBER 2. h4IXING IN THE SATURATED ZONE BENEATH THE SOURCE AREA (used only with Element m OQtiod) 

Assume avaage moistun case ad 5 day anti&t prrcipitatioa is 0. 

DW 1 5 6 7 8 

Rillfall (cm) 0.00 0.00 4.72 lO.OO- - 6.55 - - 

From SCS auvcs 

CN2 = Curve Numhcr 2 
CNl= CurveNumber 
CN3 = CaweNlrmba3 

s = water Rehltion (an) 
LA- Initid-on(an) 

QI = Day 1 runoff 
s2 = wata Rekltica (Cal) 

MS!-- Day2Abshctioo(un) 
Q2 = Day 2 runoff (an) 
S3 = Wats Retention (an) 

IA3 = Day 3 Abstndica (cm) 
43 = Day 3 nm&(cm) 

Runoff (an) 4.379 

binfall (an) 21.27 

% xrlfihh 

79 

62 
91 
16 

3.2 

0.142 
6.8 . 
1.4 

0.000 
2.6 
0.5 

4.237 

79% 

Assume that all yearly rain events follow the moisbre au-ve profile. 

Total Yeaxly Precip. (an) 111 

Evapchqtioa (an) 0 

Infff=fi~+w 0.881468259 

MASS BALANCE EQUATION 

I&at = Aquifer hyd axld. (lldd) 0.05 

I = Hydmulic Grad. (Mt) 0.01 

II = Aquifer Par. 0.3 

I = Length of source area (m) 100 

w - Width of mace arca (m) 250 

h = Depth of the aquifer (m) IO 

Ca = Upgradient tic. (mgk) 0 

vd = Darcy Velocity (m/d) 0.001666667 

Qp= Fiowfi-omunsatvxle(Ud) lSE+O7 

C = Coacmtration (mg/L) 0.00 

Qa= Flowinthesatzone(yd) 4.2 

Cgw = Mixed saL zmc - (me) 3.46Eo3 

DF = Dil. in underlying Aquifer 1.OoooOO27 

**PRG = Soil Cleanup Goal (m&g) 20.790 
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ELEMENT NUMBER 1. ONEDRvfENSIONAL MASS TRANSPORT THROUGH THE UNSA’IURATED ZONE. . . . _- _- : .--- --__- 

ChemicalName= vinyl cllloridc 

z- wdeptb(m) 
a- Dispkivity(m) 

CS- SOilconC(lTlgKg) 
KCC- OWH2OCCCE(L&g) 
fix= organiccubal 
&- kAhllIkdC&@(K#L) 

pa= aoilpc4wity 

Kaat = Vat Hydrruiic Cc& (m/d) 
kl = Sail decay@-1) 
k2 = Waterdecay(d-I) 

t= time(d) 
ka- Sourtcdeuyrste(d-I) 

n - secpagc vet. (m/d) 0.617 
Kd = Koc’fw (L/Kg) 0.451 
Rd== RetxdatioaO 4.98 
D=Dip&oaGxf&(aVd) 0.123 
k= Ovedldcay(d-I) 0.2ooo 

Co= IniiidGmo.(mg/L) 0.072 

R- 1286.190 
S= 0.114 

Al = 23.668 
AZ- 23.852 

erf(Al) = 

erf(A2) = 
afc(.u) = 

C = Cow. at”.z” (me) O.OS2010143 

l * PRG For Leacfiing ** 
Chemical = Viiyl chki-idc 

CGW- GnnahtaPRG (m&j 
C-soil = Soil PRG (mgn<g) 

-. 
.-. ., . . 

1.75 .- 
0.2 " 

0.36 
8.2 

0.055 
2.65 

0.3 
0.185 

0.2 
0.2 

3650 
o.oooo9 

valual 

mooooooo l 

Mooooooo t 

o.ooouooO0 l 

0.002 
0.014 
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ELEMENT NUMBER 1. ONEDIMENSIONAL MASS TRANSPORT THROUGH THE UNSATURATED ZONE. 

z- Ursstdc#(m) 
‘a- Dispkivity(m) 
Ca- SoilC!oa(mgQ) 

Koc-CWHZOcae&(I/Kg) 

foe- organ.iccvbaa 
ah- aoilbulkdauity(K&L) 

par- roilporosity 
Ksat - Vat Hydraulic Cad. (m/d) 

kl - Soil deay (d-l) 
k2 f waw deay (d-l) 

t= time(d) 
ks= Soufccdaayrate(d-1) 

-. . . . . 

n = Seepage Vel. (m/d) 0.617 
Kd = Koc*foc @‘Kg) 6.930 

Rd- R-ctaddono 62.22 
D = Dipeniocl Cc& (m2M) 0.123 

k = Overall decay (d-l) 0.0111 
cO=hitiaiconC(mgL) 0.006 

R= 750.278 
s= 0.067 

. AI= 6.167 
A2= 7.282 

crf(Al) = 

erq.9 = 
afc(‘w - 

C = Cmc. d”z” (mgfL) 

l * PRG For J-aching l * 
chemical - Trichlotoethene (TCE) 

CGW - Growdwafer PRG (mg’L) 0.005 
Cdl - Soil PRG (mg/Kg) 0.432 

- _ 

3 
0.2 . 

0.36 

126 

0.055 
2.65 

0.3 
0.185 

0.0111 
0.0111 

3650 
0.00009 

values 

1.mooooo l 

1.00000000 l 

0.00000000 l 

0.004166357 
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EL,EhLENT NUMBER 1. ONEDIMENSIONAL hfASS TRANSPORT THROUGH THE UNSATURUEDZONE. -. - . - . _ _ . . _ _ - . --_. ,___ 

Chemical Name = Tctrachlcfocthenc (PCE) 

Z” Ihat. dep(h(m) 
a - Dispxxivity (m) 

Ca- ~ilcaaC(mg/Kg) 
Koc- OcUH2OawfE(yKg) 
foe- orgaaioCubm 
St,= aoilhulkdensity(?l@) 

pa- aoilporority 
Kst- Vat Hy&aulicCcad. (mla) 

kl - Soil &cay (al) 
k2 - watm deay (d-l) 

t-time@) 
b- Scurcedeuyrate(d-I) 

n - Seepage Vel. (m/d) 0.617 

Kd = K&foc (L’Kg) 20.020 

Rd- R!Aafaiono 177.84 
D = Dipim Cc& (mUd) 0.123 

k- Ovwllckay(61) 0.0111 

co-lnitidcca(mgL) 0.002 

R= 1286.190 
s= 0.114 

Al- 3.428 

A2- 4.527 

a-f(Al) = 0.99998571 l 

erq‘w - 
erfc(w = 

C = Cont. at”z” (mgL) 0.001457508 

l * PRG Forbcihg ** 
Chemical = Tettachlorocihene (PCE) 

CGW = B PRG (m&) 
Cdl = Soil PRG (mg’Kg) 

. 
1.7s 
0.2 

0.36 
364 

0.055 

2.65 
0.3 

0.185 
0.0111 
0.0111 

3650 
o.OOOO9 

valuco 

0.99999997 * 

0.00000003 I 

0.005 
1.235 
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ELEMENT NUMBER 1. ONEDIMENSIONAL MASS TRANSPORT THROUGH THE UNSATU’IMTED ZONE 

chemical Name = 12.Didll- 

z--depth(m) 1.75 

ai- Dispa%ty(m) 0.2 

Cs- SoilCmc.(mgiKg) 0.36 

Koc- C~~IH~O~~~~E(IJK& 14 

fw- GrglllicCutKm o.oss 
ah- aoilhulkdanii(KgL) 2.65 

pa- aoilpamily 0.3 
Ibat- Vat Hydn~~licCcal (m/d) 0.185 

kl - Soil decay (d-l) 0.2 

k2- Wrttrdeuy(&l) 0.2 
t-time(d) 3650 

ks- Sourccda!ayrate(d-1) 0.00099 

n = Seepage Vel. (&d) 
Kd = Koc’foc (UK& 
Rd= R&rdaticu() 

D = Dip&at Coed (mYd) 
k = Ova-all daay (d-l) 

co- hitialcow.(mglL) 

R- 1286.190 
S= 0.114 

Al = 18.875 
.42- 19.106 

a4Al) - 

C = Cmc. at"z" (mgL) 

l * PRG For Leaching ** 
Chemical = I,%Dichlcwethac 

CGW = Gmudw&x PRG (mg’L) 
Soil = Soil PRG (mgXg) 

0.617 
0.770 

7.80 
0.123 

0.2000 
0.046 

1.00000000 * 

I.00000000 l 

o.oooooooiI l 

0.033224937 

0.005 
0.054 
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ELEMENT NUMBER 1. ONE-DIMENSIONAL MASS TFtANSPORT TKROUGH THE UNSATURATED ZONE. 

z= Unvfdepth(m) 
a= Dispaxivity(m) ’ 

cs=soilcoac.(mgflcg) 

Koo- 0&420axE(I/Kg) 
fw= ofganiccbbm 
sb- soilbuIkd&ty(KgL) 

pa- soilpaosity 
Ksat = Va-t. Hydwlic Cad. (m/d) 

kl = Soil daay (d-l) 
k2 = Watmdcuy(cL1) 

t= time(d) 
ks- s-dtgylate(d.1) 

-. . 1.75 
-. ., ,. 0.2 

036 

65 
0.055 

2.65 
03 

0.185 
0.0625 

0.00893 
36S0 

O.OOOOP 

v-2 = Seepage Vel. (m/d) 0.617 
Kd- Koc*foc(L.‘K& 3.575 
Rd= RehrdationO 32.58 
D=Dipu-sia!CeE(m2/6) 0.123 

k= Ovadldeuy(44) 0.0609 
c4 = Initial Gnc. (mgL) 0.011 

R- 1286.190 
s= 0.114 

Al = 9.058 
A2= 9.528 

cd(A1) = 1.00000000 * 

e9.4 = 
afc(w = 

C = Cont. at”z” (mg/L) 0.007956308 

l * PRGFor Leaching ** 
clmnical= Benzene 

CGW - Grow&a& PRG (mglL) * 0.005 
C&l - Soil PRG (mgXg) 0.226 

1.OOOWOOO l 

0.00000000 * 

.-. .- 
-. . 
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ELEMENT NUMBER 1. ‘ONEDIMENSIONAL MAss TRAMWRT THROU~~H*UNSATLTRATED ZONE. 
. I 

. . . . .:‘. 2. .._ . .._. 

chemical Name = 1,2-(t)Dichlawtbax 

z= UnsSdcpth(m) 
a = Dispenivity (m) 

a= soilcaK=(mglKg) 

Koc- oct/H2ocoefE(yKg) 
foe= orgzllicc!&Ku 
Lb= sailbulkdalsity(KgL) 

pm= scilpcdty 
Kwt= Vat Hydwiiccood (mM) 

kl - Soil &cay (d-l) 
k2- Wrlrdccay(d.1) 

tQ time(d) 
ks- soura&uyntc(d-I) 

vz = &page Vel. (m/d) 0.617 

Kd= Koc*foc(TfK& 3.245 

Rd- Retard&m0 29.66 

D = Dipaxioa CxE @2/d) 0.123 
k = Ovaall decay (d-1) 0.0111 

Co= InitialCax.(mg/L> 0.012 

R- 1286.190 
S= 0.114 

Al= 9.514 

AZ- 9.964 

MAl) = 

af(Jw = 
afup2) = 

C = Cam. ah” (mgL) 0.008738148 

** PRG For LwSng ** 
clmlical = l~<t)Dicafo&enc 

CGW = Gmunchvatcc PRG (mgL) 0.007 
Cd = Soil PRG (mgncp) 0.288 

. . . - . . . . 
1.75 .- 
0.2 

0.36 

59 
0.055 

2.65 
0.3 

0.185 
0.0111 
0.0111 

3650 
0.00009 

Valua 

1.00000000 * 

1.0000ooo0 * 
o.oooooooo * 
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ELEMENT NUMBER 1. ONEDMENSIONAL MASS TRANSPGRT THROUGH THE UNSATURATED ZONE. 

chemical Name = 1.1.Dichloroetbe 

z= MdepthW 
a= Dkpa&ily(m) 

C!J= SOiIcoac.(lllgKg) 
Koc= ocr/H2Od(L/Kg) 
fw- GrganiccxtJon 
sb= soilbulkdedy(xgL) 

par- soilporosity 
Kst = Vat. Hychulic Cad. (m/a) 

kl - Soil decay (d-l) 
k2= wrtrxfLay(cc1) 

t-time(d) 
ks = sounr &cay rate (d-l) 

1.75 
0.2 

0.36 

65 
0.055 

2.65 
03 

0.185 
0.0111 
0.0111 

3650 
0.00009 

n = seepage vet. (m/a) 0.617 

Kd = Koc’foc (I&) 3.575 

Rd= RcwdatioaO 32.58 

D = Dips&n Co&. (m2Jd) 0.123 

k = Ovaall decay (d-l) 0.0111 

Co- InitfaicoQc(mg/L) 0.011 

R= 1286.190 

S- 0.114 

Al = 9.058 

AZ- 9.528 

C = Gmc. at”z” (mglL) 0.007956308 

** PRO For Leaching ** 
cllcmical = 1.1.DidlId 

CGW = Ground PRG (mgL) 0.007 

Cdl = Soil PRG (mgKg) 0.3 17 

1.oooOOOoo l 

1.oooOoOOa l 

o.oooowoo * 
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ELEMENT NUMBER 1. ONE-DIMENSIONAL MASS TRANSPORT THROUGH THE UNSATURATED ZONE. 

C!hcmical Name = Toluene 

2.5 U&d&(m) 
a= Disp&ivity(m) 

cc- soilc2m.(m&g) 

KOC= OdfH2OcOeE(IIKg) 
foe= ofganicbbcm 
St,- LoiIhuIkdemi(xg/L) 

par- loilFaxo&y 
KS& - Vat Hydwlic Cad. (m/d) 

kl - Soil decay (d-1) 
k2= Watadcay(d-1) 

t= time(d) 
ks= sourccdaaylatc(d-I) 

n = seepage VCL (m/d) 0.617 
Kd = Ko@foc wg) 16.500 

Rd- Rctsdatioao 146.75 

D = Dipasioa Cc& (mUa) 0.123 

k- Ovaallrkuy(d-1) 0.0452 
Co = InitiaI Cat. (mg&) 0.002 

R= 1286.190 
S= 0.114 

. Al- 3.879 
‘42s 4.878 

C = ht-10. at”z” (mg5) 

+’ PRG For Lad&g ‘* 
Ctiemica.l - Toluax 

CGW = Groundwater PRG (mg!L) 1 
Csoii = Soil PRG (mgKg) 203.812 

1.75 
0.2 

0.36 

300 
0.055 

2.65 
03 

0.185 
0.0455 

0.00476 
3650 

o.ooal9 

0.99999874 l 

1.00000000 * 

o.oooowo4 * 

0.001766335 



. 

.................................. .:- . .............. 

......................... -..-......, ... 

.................................. .j. . . 



Enclosure (3) 
Proposed Direct Discharge Effluent Limits 



PROPOSED DIRECT DISCHARGE EFFLUENT LIMITS 
CAMP ALLEN LANDFILL SOIL AND GROUNDWATER REMEDIATION 
SOIL VAPOR EXTRACTION AND PUMP AND TREAT 
NAVAL BASE, NORFOLK, VIRGINIA 

FACILITY NAME AND ADDRESS: Naval Base, Norfolk 
Attn: Code N4, Ms. C. Barnett 
1530 Gilbert Street, Suite 200 
Norfolk, Virginia 23511-2797 

OWNER CONTACT: Commander 
Naval Base Norfolk 
1530 Gilbert Street 
Norfolk, Virginia 2351 I-2797 
Phone: (804) 444-4221 

WATER TREATMENT SYSTEM: Schematic attached. 

SOURCE OF DISCHARGE: Pump and treat of groundwater and soil vapor 
extraction 

DISCHARGE FLOW RATE: 50,000 to 570,000 gallons per day 

DISCHARGE POINT: Bausch Creek 
State Plane Coordinate System 
N 225,000 
E 2,641,500 

CONTAMINANTS DETECTED: 

acetone 
benzene 
2-butanone 
chlorobenzene 
chloroethane 
chloroform 
dichlorodifluoromethane 
1,2- dichloroethane 
1,2- dichloroethene 

ethylbenzene 
tetrachloroethene 
toluene 
1 ,I ,I - trichloroethane 
trichloroethene 
trichlorofluoromethane 
vinyl chloride 
xylenes 
phenol 

Note: The above list is all the contaminants detected during the Remedial Investigation of this site. The discharge 
level that follows is based on VR 680-l 4, Water Quality Standards for discharge to surface water and does not 
include all th”e contaminants detected. See SPECIAL CONDITIONS for further explanation. 
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PROPOSED DIRECT DISCHARGE EFFLUENT LlMlTS 
CAMP ALLEN LANDFILL SOIL AND GROUNDWATER REMEDIATION 
SOIL VAPOR EXTRACTION AND PUMP AND TREAT 
NAVAL BASE, NORFOLK, VIRGINIA 

DISCHARGE LEVEL: Trichloroethene 807 ug/l (based on Va WQ 
Stds for Surface Discharge) 

Note: The Va WQ Stds are used as an end of pipe limit 
specifically for the low flow condition that exists at the site. 

ESTIMATED DATE TO BEGIN 
DISCHARGE: August 1995 

ESTIMATED DURATION OF DISCHARGE: 15 Years 

TESTING FREQUENCY: 

All test samples will be a single grab sample. Testing will done for Trichloroethene on a monthly 
basis for the first 2 years of operation. Thereafter, testing will be performed on a quarterly basis. 
Testing for additional contaminants will be done on a yearly basis for the first 5 years. Thereafter, 
only if any contaminant has been detected above Va WQ Stds for the last two years. The 
additional contaminants are being tested for based on the results of the Remedial Investigation, 
however, they do not exceed any Applicable, or Relevant and Appropriate Requirement (ARAR) 
applicable to this site (see SPECIAL CONDITIONS section). Testing results will be submitted 
monthly to DEQ TRO. 

TEST METHOD OR ANALYSIS OF 
CONTAMINANTS MONITORED: 40 CFR 136 (See chart below) 

Confaminanf 
Volatiles 
Trichloroethene 
Benzene Se 
Chloroform 
1,2-Dichloroethane 
I ,2-Dichloroethene 
Ethylbenzene 
Tetrachloroethene 
Toluene 
1 ,I ,I -Trichloroethane 
Vinyl Chloride 
Semi-Volatiles 
Phenol 
Other 
Total Suspended Solids 

Test Method Frequency 

EPA 601 
EPA 602 
EPA 601 
EPA 601 
EPA 601 
EPA 601 
EPA 601 
EPA 601 
EPA 601 
EPA 601 

EPA 604 

EPA 160.2 

Monthly 
Yearly 
Yearly 
Yearly 
Yearly 
Yearly 
Yearly 
Yearly 
Yearly 
Yearly 

Yearly 

Yearly 



PROPOSED DIRECT DISCHARGE EFFLUENT LIMITS 
CAMP ALLEN LANDFILL SOIL AND GROUNDWATER REMEDIATION 
SOIL VAPOR EXTRACTION AND PUMP AND TREAT 
NAVAL BASE, NORFOLK, VIRGINIA 

SPECIAL CONDITIONS: 

The following list of contaminants were detected during the Remedial Investigation phase of the 
Camp Allen Landfill (see references listed below chart) and were not included in the discharge 
levels for the following reasons: 
(1) There were low levels of the contaminants detected, as well as infrequent detections; 
(2) These contaminants do not have Va water quality standards associated with them. 

REASON FOR NOT 
INCLUDING DISCHARGE 

CONTAMINANT LEVEL 

Maximum VA Number of 
Concen- Water wells 
tration Quality where 
Found Standards detected 

(out of 52 
WI (PPb) w/l wells total) 

acetone No Va WQ Std exists for this 1400 NA 2 
contaminant. 

2-butanone No Va WQ Std exists for this ‘3 NA 1 
contaminant. 

chlorobenzene No Va WQ Std exists for this 15 NA 1 
contaminant. 

chloroethane No Va WQ Std exists for this 240 NA 2 
contaminant. 

dichlorodifluoro- No Va WQ Std exists for this 5.4 NA 3 
methane contaminant. 

trichlorofluoro- No Va WQ Std exists for this 
methane i. contaminant. 

840 NA 2 

xylenes No Va WQ Std exists for this 
contaminant. 

62 NA 4 

References: 
(a) Final Camp Allen Landfill Remedial Investigation Report, Norfolk Naval Base, Norfolk, 
Virginia (Baker Environmental, July 1994) 
(b) Final Remedial Design Work Plan, Camp Allen Landfill, Naval Base Norfolk, Virginia (Baker 
Environmental, May 1994) 

3 
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PROPOSED DIRECT DISCHARGE EFFLUENT LIMITS 
CAMP ALLEN LANDFILL SOIL AND GROUNDWATER REMEDIATION 
SOIL VAPOR EXTRACTION AND PUMP AND TREAT 
NAVAL BASE, NORFOLK, VIRGINIA 

SPECIAL CONDITIONS (cont’d) 

The following contaminants listed are to be tesfeed _vear/v. They are not included in the 
discharge levels because they do not exceed the Va Water Quality Standards. However, their 
maximum concentrations and frequency of detection warrant further testing during the remedial 
action. The maximum anticipated influent concentration to the treatment system is also 
provided. The rationale for the anticipated maximum influent concentration is provided in Note 
1 at the end of the table. 

CONTAMINANT 

benzene 

chloroform 

1,2- 
dichloroethane 

1,2- 
dichloroethene 

ethylbenzene 

tetrachlora,: 
ethene 

REASON FOR NOT 
INCLUDING DISCHARGE 
LEVEL 

The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration (Note I) 
The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration. (Note 1) 
The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration (Note 1) 
No Va WQ Std exists for 
this contaminant. 

The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration. (Note 1) 
The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration (Note I) 

Anticipated 
Maximum 
lnfluent 
Concentra- 
tion 

ug/l 

47.4 

1.2 

37 

895 

0.003 

0.81 

Maximum 
Concen- 
tration 
Found (*) 

ug/l 

210 

1.7 

660 

2200 

3.9 

3.7 

VA Number 
Water of wells 
Quality where 
Stds detected 

(out of 52 
wells total) 

ug/l 

710 9 

4,700 I 

990 9 

NA 22 

29,000 1 

3,519 1 

4 



PROPOSED DIRECT DISCHARGE EFFLUENT LIMITS 
CAMP ALLEN LANDFILL SOIL AND GROUNDWATER REMEDIATION 
SOIL VAPOR EXTRACTION AND PUMP AND TREAT 
NAVAL BASE, NORFOLK, VIRGINIA 

SPECIAL CONDITIONS (cont’d) 
Table (cont’d) 

CONTAMINANT 

toluene 

l,l,l- 
trichloroethane 

vinyl chloride 

phenol 

REASON FOR NOT 
INCLUDING DISCHARGE 
LEVEL 

The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration (Note I) 
The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration (Note 1) 
The Va WQ Skis are 
higher than the anticipated 
maximum influent 
concentration (Note I) 
The Va WQ Stds are 
higher than the anticipated 
maximum influent 
concentration. 

Anticipated 
Maximum 
lnfluent 
Concentra- 
tion 

ug/l 

0.45 

0.3 

556 

1800 
(Worst Case 
Assumption) 

Maximum 
Concen- 
tration 
Found (*) 

ug/l 

8 

1.6 

1600 

1800** 

VA 
Water 
Quality 
Stds 

ug/l 

200,000 

807 

5,250 

4,600,OOO 

Number 
of wells 
where 
detected 
(out of 52 
wells total) 

4 

3 

11 

1 ** 

* - Reference the Final Remedial Design Work Plan, Camp Allen Landfill, Naval Base Norfolk, 
Virginia (Baker Environmental, May 1994) 

** - Reference the Final Camp Allen Landfill Remedial Investigation Report, Norfolk Naval Base, 
Norfolk, Virginia (Baker Environmen tai, July 1994) 

NOTE 1: Calculation of the Maximum Anticipated lnfluent Concentration 

The, final round of groundwater sampling was designated as the “Pre-design 
groundwater sampling.” The results of the pre-design groundwater sampling (See Table 
3) were divided into six aquifer categories for purposes of composite 

5 



PROPOSED DIRECT DISCHARGE EFFLUENT LIMITS 
CAMP ALLEN LANDFILL SOIL AND GROUNDWATER REMEDIATION 
SOIL VAPOR EXTRACTION AND PUMP AND TREAT 
NAVAL BASE, NORFOLK, VIRGINIA 

SPECIAL CONDITIONS (cont’d) 

influent criteria. Those aquifer categories were as follows: 

Area Al Shallow and Deep Aquifer 
Area A2 Shallow and Deep Aquifer 
Area B Shallow and Deep Aquifer 

Areas Al and B were used to develop the influent characteristics for the treatment plant. 
From each aquifer category, the average concentration of each VOC was multiplied by 
the estimated flow contribution from that aquifer (see Table I). The result was totaled 
with the other categories and the total was then divided by the total flow to the treatment 
plant. The result was the cornposited average concentration (See Table 2). The same 
calculation was performed for the peak concentration of VOCs in each aquifer category 
to estimate the “Maximum Anficipated Influent Concentration” of each VOC. 
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Tnblo 1 

Groundwator Choraclorlotlca by Aroa and Aqulfor 
Volatllo Organica Analymls 

Camp Allen LandfIll, Norfolk Naval Base, Norfolk, Vlrglnla 

Al-Shallow Al-Yorktown AP-Shallow AP-Yaktown B-Shallow EYOfktOWl 

Flow Max 

W-4 (q/q 

w Organic8 (ugil) 

cetcrle I 0.1 1 1.5 1 .- 12 1 62 -- -- 1 _- _- 62 - - 21 03.3 14cHI o- - 

0.1 1 1.11 1 5.7 1 62 - - I- - 62 0.3 2.1 21 29.4 210 9 16 100 

2-Eluhnone 0.1 0.33 3 62 -- -- I- - 62 - - 21 - - Q- - 

Chlorobenzene 0.1 _- 62 -- - 1 _- - 62 - - -- 21 1 15 0 - - 

Chlwoclhane 0.1 - -- 62 - -- 1 _- - 62 - - 21 - - 9 32.7 240 

IcfOfOrm ! 0.11 - 1 
. 

- 621 O.lBI 1.7 1 I- - 62 - - 21 - - 0 - - 

'0ichlorodifluoromelhane 
I . I I 

0.1 -- - 62 _- -_ 1 - - 02 - - 21 0.04 5.4 !3 - - 

1 ,PDichloroelhnne 0.1 - _-_ 62 -- - 1 0.35 1.4 62 0.89 6.2 21 1.6 233 0 54.7 400 

l,2-Dichloroelhene (total) 0.1 1.1 8.8 62 67 660 1 16.4 56 62 109 280 21 355 2200 0 0.6 5.4 . 

I 0.1 I 0.40 I 3.9 1 62 -- -_ 1 -- - 62 - - 21 - - 0 - - 

0.1 1 -- 1 -- - 62 1 -- 1 --- 1 - - 02 - - 21 0.29 43 0 _- - 

I 0.1 I 
. 

1.46 I 
I 

81 
__ 
82 

I R 
-- -- 1 -- - a2 - - 21 - - 8 0.88 5.5 

1.1 .l-Trichlorwlhane 0.1 --- - 62 --_ -_ , - ___ 62 - - 21 0.31 1.6 0 _- - 

Trichloroethene 0.1 -- _- 62 1.09 7.2 1 - - 62 12.1 47 21 53.4 3Eo Q a 44 
Ttichl~ofluwcmelhane 0.1 -- - 62 - - 1 _- - 62 - - 21 72.7 640 0 - -- 

Vmyi Chlcdde 0.1 -- - 62 33.0 350 1 1.75 7 62 0.10 1.3 21 246 1600 o- - 

ylefles (tow) 0.1 3.36 22 62 --- -_ 1 _._ - 62 - - 21 4.1 62 0 0.26 2.5 



Table 2 
Composite Groundwater Characteristics (1) 

Volatile Brganics Analysis 
Camp Allen Landfill, Norfolk Naval Base, Norfolk, Virginia 

Parameter I Areas Al and B Comoosite I 

Volatile Organics 
Acetone 

Flow Avg m7 Max 

WM) @g/l) (w/l) , 

I 112.1 I 17.5 I 262.3 
Benzene 112.1 6x 47.4 
2-Butanone 112.1 0.0003 0.003 
Chlorobenzene 112.1 0.19 2.8 
Chloroethane 112.1 2.6 19.3 
Cloroform 112.1 0.14 1.2 
Dichlorodifluoromethane 112.1 0.18 1 .o 
1,2-Dichloroethane 112.1 4.7 37.0 
1,2-Dichloroethene (total) 112.1 130 895 
Ethvlbenzene 112.1 0.0004 0.003 
Tetrachloroethene 112.1 0.05 0.81 
Toluene 112.1 0.07 0.45 
1 ,I ,1 -Trichloroethane 112.1 0.06 0.30 
Trichloroethene 112.1 11.4 76.2 
Trichlorofluoromethane 112.1 13.6 157 
Vinvl Chloride 112.1 74.9 556 
Xylenes (total) I 112.1 1 0.79 1 11.8 ] 

I (1) Composite of: Area Al - Yorktown Aquifer; Area B - Shallow Aquifer; 
and Area B - Yorktown Aquifer. 



CAMP ALLEN LANDFILL SUMMARY OF PRE DESIGN GROUNDWATER SAMPLJNG 
. . 

TABLE3 * 

‘DmR FmoJ Remedial Dcrign Work IYen’; Camp AUen bndiill; Nenl l&e Norfolk; 

Prepared under Contract Task Order 021 I 

Baker Environmental Inc. Jenwy 28.1994 



Enclosure (4) 
Groundwater Cleanup Levels 



Groundwater Cleanup Goals 

Yorktown Aquifer 

The groundwater cleanup goals for the Yorktown Aquifer are based on the 
attainment of federal Maximum Contaminant Levels (MCLs) as noted on the 
attached table of groundwater cleanup goals. These goals will be used in order 
to protect the Yorktown Aquifer to its potential future use (i.e. potential future 
drinking water supply.) MCLs may be impossible to achieve since it has been 
demonstrated that even when using the Best Available Technology, groundwater 
contaminant levels typically reach asymptotic levels. These levels may exceed 
MCLs. Since the selected remedy will use the Best Available Technology, when 
performance curves indicate that asymptotic levels have been reached, the 
cleanup goals will be revaluated. Remediation completion will likely be when 
this asymptotic level is reached. 

Sutficial Aquifer 

Unlike the Yorktown Aquifer, the beneficial use of the surfical (or shallow) 
aquifer is non-potable use. Non-potable groundwater cleanup goals for the 
shallow aquifer were developed based on a 1 x IO-6 cancer risk level and the 
exposure pathways of incidental ingestion and dermal absorption of 
contaminants during outdoor activities, such as car washing and lawn watering. 
A table of non-potable cleanup goals and the supporting calculations are 
attached. These non-potable cleanup goals may be impossible to achieve since 
it has been demonstrated that even when using the Best Available Technology, 
groundwater contaminant levels typically reach asymptotic levels. These levels 
may exceed the goals. Since the selected remedy will use the Best Available 
Technology, when performance curves indicate that asymptotic levels have been 
reached, the remedy will be considered complete. 



GROUNDWATER CLEANUP GOALS &g/L) 
CAMI ALLEN LANDFILL SITE, NORFOLK, VIRGINIA 

CONTAMINANTS OF YORKTOWN AQUIFER”’ WATER TABLE AQUIFER’*’ 
CONCERN CLEANUP GOALS CLEANUP GOALS I 

1,2-Dichloroethane 5 
1,2-Dichloroethene (cis) 70 15,000 
1 , 1,l -Trichloroethane 200 13,500 
Benzene 5 600 
Ethylbenzene 70-O 150,000 
Tetrachloroethene 5 340 
Toluene l,ooO 301,000 
Trichioroethene 5 1,600 
Vinyl Chloride 2 9 
Xylenes 10,ooo 3,~,~ 

(I) Based on federal Safe Drinking Water Act Maximum Contaminant Levels (MCLs), 
USEPA, May 1994. 

c2) Based on incidental ingestion under a nonpotable use scenario and an incremental 
cancer risk of 1 x 10” and a hazard quotient (HQ) of 1.0 for children. 

(3) Action level. 
c4) Levels are based on contaminants found in soil and groundwater during the pre-design investigation. 


